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ABSTRACT
This work describes the concept design, fabrication and experimental charac-
terization of a soft robotic gripper and discuss its utilization as a tool for grasping
procedures in Minimally Invasive Surgery. The idea at the base of this proposal
is to study the feasibility to grip soft tissues by using soft instruments. The ad-
vantages are all related to the intrinsically compliant property of the elastomeric
material which allows safely getting closer to soft tissues inside the unstructured
workspace of abdominal cavity, without the risk of damaging blood vessels or del-
icate organs during the manipulating procedures. This redeﬁnes the concept itself
of open-loop control which can be based on the material property as a 'sensing
element' of environmental stimuli. This allows to realize a powerful instrument
equipped with a kind of low-level intelligence suﬃcient to ensure a safe and stable
approach, without the need of a real force-feedback. Additionally, the scalable de-
sign allows its application to several diﬀerent areas in which it is necessary to safely
handle delicate parts, such as food industry, space sector and service robotics.
In the ﬁrst introductive chapter an overview of the areas in which the work ﬁts
into will be done, in the second and in the third chapters the concept design and
fabrication process will be explained, in the fourth and ﬁfth chapters the experi-
mental validation of the prototype will be described and the results with relative
discuss will be listed. Finally in the sixth chapter, conclusions and future work
will be drawn.
This work has been carried on at the BioRobotics Institute of Scuola Superiore
Sant'Anna and at the Artiﬁcial Intelligence Laboratory of the University of Zurich.
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